
Alaska Earthcover
Mapping



History of Earth Cover MappingHistory of Earth Cover Mapping
in Alaskain Alaska

late 1980late 1980’’s with Ducks Unlimited, Canadas with Ducks Unlimited, Canada
1992 begin long1992 begin long--range outlookrange outlook
1997 five1997 five--year planyear plan
2005 over 151 million acres completed and 2005 over 151 million acres completed and 
more in progress.more in progress.
Earth Cover Classification System has approval Earth Cover Classification System has approval 
of of Alaska Geographic Data CommitteeAlaska Geographic Data Committee and is and is 
being used in Canada, circumpolar arctic and being used in Canada, circumpolar arctic and 
Ukraine, accepted by 26 agencies, NGOs and Ukraine, accepted by 26 agencies, NGOs and 
conservation groups.conservation groups.





Why Alaska is Different!Why Alaska is Different!
Large remote land Large remote land 
basebase
Limited dollars to Limited dollars to 
gather traditional gather traditional 
information on information on 
vegetation, soils, vegetation, soils, 
water, etc.water, etc.
Needed cost effective Needed cost effective 
methodologymethodology

Landscape level Landscape level 
information for information for 
wildlife, subsistence, wildlife, subsistence, 
recreation, recreation, 
development, etc.development, etc.
Integration with other Integration with other 
digital datadigital data
Landscape level fire Landscape level fire 
managementmanagement



What We do!What We do!

Ducks Unlimited and BLM developed a standardized Ducks Unlimited and BLM developed a standardized 
approach to earth cover that was adopted by Alaska approach to earth cover that was adopted by Alaska 
Geographic Data Committee and other agencies.Geographic Data Committee and other agencies.

Intensive field effort to collect training and accuracy Intensive field effort to collect training and accuracy 
assessment sites, assessment sites, essential for final map products.essential for final map products.

Continuing refinement of the technology for processing Continuing refinement of the technology for processing 
LandsatLandsat TM (30 meter).TM (30 meter).

Each acre is now about $ 0.05Each acre is now about $ 0.05--.08!!!.08!!!



FIELD WORK AND PROCESSING

ALASKA EARTH 
COVER CLASSIFICATION



PREPRE--FIELD WORKFIELD WORK

Image PreImage Pre--processing, selection processing, selection 
of imagery, selection of training of imagery, selection of training 
sites. sites. 
Planning and Field LogisticsPlanning and Field Logistics



Image PreImage Pre--ProcessingProcessing

•Image selection/ordering
•QA/QC imagery
•Remove clouds from 
images 
•Select field sites
•Produce plots of images 
with field sites



QC Imagery and Remove QC Imagery and Remove 
CloudsClouds

Shadows

Clouds/Haze

Bad Pixels



Satellite MappingSatellite Mapping

Light reflected by vegetationLight reflected by vegetation
Statistically isolate groups or Statistically isolate groups or ““classesclasses””



Select Field SitesSelect field sites from ~ 30 classes representing 
the range of spectral variation across the image

An unsupervised classification
groups spectrally similar areas



Select Field SitesSelect Field Sites



Plot Field Maps and Field Plot Field Maps and Field 
FormsForms

Pre-selected field sitesCustomized data collection form



Designate field crewsDesignate field crews
Procurement of Aircraft Procurement of Aircraft 
Determine field camp locationsDetermine field camp locations
Determine optimal sites for fuel Determine optimal sites for fuel 
locationslocations
Determine amount of fuel neededDetermine amount of fuel needed

Field Work Planning



Field Planning Field Planning 
MapMap

Navigator:                Dan 
Recorder:                  Lori
Vegetation Caller:     Scott
Alternate:                  Mike

FIELD CREW

Fuel

Tiekel 500 gal.
Glennallen 1000 gal.



FIELD WORKFIELD WORK



Crew 
Roles/Responsibilities

Vegetation Caller

Navigator/Image Processor



Crew 
Roles/Responsibilities

Recorder/Alternate



Field Data 
Collection

Low PhotoHigh PhotoContext Photo

Low Shrub/
Tussock Tundra

Open Needleleaf

Site 179

Low Shrub/
Tussock Tundra

Open
Needleleaf



Field Form input into Field Form input into 
DUFF Database DUFF Database 



DUFF Data Entry Application



POSTPOST--FIELD WORKFIELD WORK

Field Site Database Quality CheckField Site Database Quality Check
Digitize New Field SitesDigitize New Field Sites
Separate Accuracy Assessment SitesSeparate Accuracy Assessment Sites
ClassificationClassification
Mosaic With Adjacent ClassificationsMosaic With Adjacent Classifications
Final ProductsFinal Products



Supervised Classification



Closed Needleleaf
Open Needleleaf
Woodland Needleleaf
Closed Deciduous
Open Deciduous
Closed Mixed Ndl./Dec.
Open Mixed Ndl./Dec.

Tall shrub
Low Shrub
Dwarf Shrub
Wet Graminoid
Aquatic Bed
Emergent Vegetation

Clear Water

Turbid Water.
Ice/Snow
Rock/Gravel
Sparse Vegetation
Agriculture
Terrain Shadow

Landsat TM Image Classified Map

Final Classification
TIEKEL PROJECT



Mosaic ClassificationsMosaic Classifications

Existing Classification

+

New Classification

Mosaic



Water
Aquatic Bed
Open Spruce

Wdlnd Spruce/Lichen
Closed Deciduous

Mixed Spruce/Decid.
Tall Shrub
Low Shrub

Fire Scar
Low Shrub - Tussock

Open Spruce/Lichen

Open Deciduous

Landsat TM ImageEarth Cover Classification



1990 1990 -- 19951995



1990 - 1995
1990 1990 -- 19981998



1990 - 1995
1990 - 1998
1990 1990 -- 20002000



1990 - 1995
1990 - 1998
1990 - 2000
1990 1990 -- 20012001



1990 - 1995
1990 - 1998
1990 - 2000
1990 - 2001
1990 1990 -- 20022002



1990 - 1995
1990 - 1998
1990 - 2000
1990 - 2001
1990 - 2002
1990 - 2003



1990 - 1995
1990 - 1998
1990 - 2000
1990 - 2001
1990 - 2002
1990 - 2003
1990 - 2006



2006 PROJECT STATUS



BAER Earth Cover ProjectBAER Earth Cover Project

Fire History MapFire History Map-- 2004 fires in 2004 fires in ““REDRED””



1990 - 1995
1990 - 1998
1990 - 2000
1990 - 2001
1990 - 2002
1990 - 2003
1990 - 2006



Satellite imagery used for the BAER mapping project



BAER
Project Area



BAER Project MosaicBAER Project Mosaic



Uses for Management

• Wildlife and Waterfowl Habitat Selection
• Habitat Modeling
• Forest Fire History / Fuels Modeling
• Change Detection
• Environmental Impact Statements/CCP
• Road/Pipeline/Utility Placement
• Successional Vegetation Changes
• LandFire
• FRCC





Fire Fuels ModelingFire Fuels Modeling

Direct crosswalk Direct crosswalk 
from Earth from Earth 
Cover Cover 
classifications to classifications to 
the Canadian the Canadian 
Forest Fire Forest Fire 
Behavior Behavior 
Prediction Prediction 
ModelModel



Refuge Boundary

River Survey

Transects

Kanuti NWR
Moose Survey - 1999

Fire Boundaries

1990

19911991

1992
1991

1994

Landsat TM Image
July 2, 1999



;

of the NPR-A Arctic Coastal Plain
Digital Earth CoverDigital Earth Cover

Tussock Tundra
Moss / Lichen
Dwarf Shrub
Low Shrub
Tall Shrub

Carex aquatilis
Arctophila fulva
Flooded Tundra - LCP 
Flooded Tundra - Non-pattern
Wet Tundra
Sedge / Grass Meadow

Clear Water
Turbid Water
Ice

Dunes / Dry Sand
Sparsely Vegetated
Barren Ground / Other



Focal SpeciesFocal Species

Canada Goose

Oldsquaw
Steller’s Eider

Brant

White-fronted Goose

King Eider

for resource selection 
analyses



Oldsquaw White-fronted Goose
n = 4595

King Eider

Waterfowl DensitiesWaterfowl Densities

High Density
Medium Density
Low Density

n = 952
Spectacled Eider

n = 651

n = 3811



strongly for moderately for for against moderately against
SELECTION KEY

Earth Cover Selection PatternsEarth Cover Selection Patterns
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Brant
Canada Goose

King Eider
Oldsquaw

Spectacled Eider
WF Goose

Steller’s Eider



SummarySummary
Values of Satellite MappingValues of Satellite Mapping

• Large-scale perspective and efficient value
($.05-.08/acre)

• Earth cover data and protocol allows for repetition 
and change detection analyses over time

• Models can be refined and different scenarios tested,
especially for monitoring and evaluation

• Field data collection contributes to Highly Accurate 
Final Products

• Continued work contributes to State Wide Earth 
Cover Data Set.



2006 PROJECT STATUS



Many thanks to our cooperators
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